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DESCRIPTION OF INVENTION 

"IMPROVEMENTS IN OR RELATING TO AN AIR-BAG'' 

THE PRESENT INVENtlON relates to an air-bag, and more particularly 
relates to an air-bag of the type in which an inner gas supply tube is provided 
within the air-bag, the gas supply tube being adapted to be connected to a gas 
generator, and having apertures formed in the wall thereof to direct gas into 
discrete inflatable regions or chambers formed within the air-bag. 

It has been proposed to provide an air-bag which has a plurality of 
inflatable regions or chambers which are to be supplied with gas from a gas 
generator. One example of such an ahr-bag is a so-called "inflatable curtain" 
which is adapted to be moimted in the roof of the vehicle above the door 
openings of the vehicle, and is also adapted, when an accident occurs, to be 
deployed to lie adjacent the window openings formed in the door, thus forming 
a protective curtain located between the occupant of the vehicle and the side of 
the vehicle. Such inflatable curtains provide protection to the occupant of the 
vehicle in the event of a side impact or roll-over situation. 

US-6, 199,898 B discloses a safety device, of this type in which the 
inflatable curtain is formed of an inflatable element which is divided into a 
plurality of regions or chambers which are to be inflated. An internal fabric gas 
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supply duct is provided. Hiat gas supply duct is provided, along its lerigtii, with 
circular apertures formed in the wall of the duct thrbugh which gas can flow 
from the duct into those regions or chambers of the inflatable element which 
are to be inflated. 

It is conventional for the main febric parts of the air-bag, and also the 
internal gas supply duct, to be cut-out from a large sheet or roll of febric in such 
a way that maximum use is made of the fabric so that there is minimum 
wastage. The intemal fabric gas supply duct is normally formed by taking an 
elongate strip of fabric and folding it so that the opposed edges are brought 
together, those opposed edges being inserted between the adjacent edges of the 
layers of fabric which form the main part of the inflatable curtain. The four 
super-imposed edges are stitched together. 

Depending upon the cutting-out pattern used for cutting the main fabric 
parts of the air-bag and the supply duct from the sheet or roll of fabric,, the axis 
of the gas supply duct may effectively make any angle witii the warp and weft 

• . yams of the fabric. The axis of the fabric element forming tbe gas supply duct 
may, for example, be aligned with either the warp yams or the weft yams. In 
such a case it has been found that the textile "tube" that constitutes the gas 
supply duct may be aknost non-flexible in a radial direction. Consequently the 
edges of the circular apertures formed in the gas supply duct may 'tear" during 
the inflation process. TMs may cause an irregular deployment of the inflatable 

• ciirtain. 

If the axis of the element that fonns Hie gas supply duct is such that the 
waip and weft yams each make an angle of, say. 45° to the axis, the resultant 
"tube" may be quite flexible in the radial direction. However, during inflation, 
the region of fabric around tbe outlets may deform or may become very 
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substantially "frayed" or with some of the fibres forming the febric extending 
into the regions or chambers which are to be inflated. If the internal gas supply 
duct is not located in exactly the correct position within the inflatable curtain, 
this deformation of the region around the apertures may be blocked, for 
5 example by the dividing seam between two adjacent regions or chambers. 
Again, in this case, the deployment of the inflatable curtain may be irregular. 

The present invention seeks to provide an improved air-bag . 

10 According to the present invention, there is provided an air-bag, the air- 

bag defining at least one inflatable region, the air-bag being provided with a gas 
supply duct extending into the air-bag, the gas supply duct being formed of a 
flexible material and being provided with at least one aperture therein through 
which gas may flow into the said at least one inflatable region of the air-bag, 

15 the said at least one aperture being provided with a reinforcement remforcing 
the periphery of the aperture. 

■ Conveniently the flexible material comprises fabric or a plastic material. 
20 Preferably the gas supply duct is of an elongate form. 

Advantageously the gas supply duct is provided with a plurality of said 
apertures, each aperture being associated with a reinforcement. 

25 Conveniently the or each aperture is provided with a respective 

reinforcement. 



Preferably the or each of the reinforcement is stitching provided in 
fabric forming the gas supply duct 
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Advantageously the reinforcement for the or each aperture is a 
respective annular reinforcing element 

5 Conveniently the reinforcement is a single reinforcing element defining 

a pluriality of apertures. 

. Preferably the or each reinforcing element is adhered to the fabric. 

10 Advantageously the or each of the reinforcing element is formed of 

fabric. 

Conveniently the air-bag defines a plurality of inflatable regions or 
chambers. 

15 

. Preferably the air-bag is an inflatable curtain, the gas supply duct being 
positioned to supply gas to each of the inflatable regions or chambers. 

In order that the. invention may be more readily understood, and so that 
. 20 further features thereof may be appreciated, embodiments of the invention will 
now be described, by way of example, with reference to the accompanying 
drawiags in which: 

Figure 1 is a diagrammatic side view of an air-bag in accordance with 
25 the invention without illustrating the reinforcement. 

Figure 2 is a sectional view taken on the liae II-II of Figure 1, showing 
the air-bag in an inflated condition. 
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Figure 3 is a side view and an imdemeath view of the gas supply duct of 
the air-bag of Figure 1, again without showing the reinforcement 

Figure 3a is an enlarged view of part of the gas duct of Figure 3. 
illustrating the yam orientation in one embodiment of the invention. 

Figure 3b is a view corresponding to Figure 3a iEustrating the yam 
orientation in an alternative embodiment of Uie invention. 

Figure 4 is a view corresponding to Figure 3 showing one embodiment 
of a gas supply duct with reinforcement 

Figure 5 is a view corresponding to Figure 4 showing an alternative form 
15 of gas supply duct with reinforcement. 

Figure 6 is a fortiier view corresponding to Figure 4 showing yet another 
form of ^ supply duct with reinforcement 



10 



20 



25 



Turning initially to Figures 1 to 3, an air-bag in accordance with l3ie 
present invention is iUustrated in the form of a so-called inflatable curtain 10. 
Hie inflatable curtain 10 is formed from two super-imposed layers of fabric 1 1, 
12, of similar outer shape. lUe layers of fabric 11.12 are interconnected by 
means of seams 13 which define inflatable regions 14. 15, 16. One of these 
inflatable regions 14 is sub-divided into inflatable chambers by means of 
seams 17 which intercomiect the layers of fabric 11,12 wiliiin said inflatable 
region 14. 
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The present invention is not limited to the use of fabric, and tiie super-^ 
imposed layers may be formed from another suitable flexible material, for 
example plastic foil. 

. At one. end of the lower edge of the inflatable curtain 10, as shown in 
Figure 1, a protruding strap 18 is provided, the strap 18 being adapted to be 
connected to an anchoring point in a vehicle. At the other end of the lower edge 
the inflatable curtain 10 a generally triangular extension 19 is provided which is 
also adapted to be connected to an anchoring point within the vehicle. The 
.upper edge 20 of the inflatable curtain 10 is provided with a plurality of 
apertured mounting lugs 21 by means of which the inflatable curtain 10 may be 
moimted in position within a motor vehicle. 

Extending adjacent the upper «dge .20 of the inflatable curtain 10 there is 
provided an internal gas supply duct 22 of elongate form. The gas supply duct 
22 is formed from a single element of fabric of elongate form which is folded 
about its axis so that the opposed side edges thereof are substantially super- 
imposed... The side edges of the fabric of the gas supply duct are inserted 
between the super-imposed upper side edges of the fabric layers 11 and 12 of 
the inflatable curtain 10, and the four super-imposed edges are interconnected 
by stitching 23 (see Figure 2). The lower-most part of the gas-supply duct 22 is 
provided with apertures 24 which are provided in those parts of the gas-supply 
duct which extend across the inflatable regions 14, 15, 16 of the inflatable 
curtain 10. 

In use of the inflatable curtain 10, gas is supplied through the gas-supply 
duct 22 which becomes inflated, and the gas passes through the apertures 24 
formed m the gas supply duct.22 into the inflatable regions 14, 15, 16 to cause 
those regions of the inflatable curtain 10 to inflate. 
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Figure 3 illustrates the gas supply duct 22. which is provided with 
apertures 24. from the side, and from below. As mentioned above, the gas 
supply duct is of elongate form and therefore defines elongate axis 25. 

Figure 3 illustrates an area 26 of the febric forming the gas supply duct 
22 which is iUustrated at an enlarged scale in Figures 3a and 3b which show 
alternate embodiments of the inventions. 

Looking initially at Figure 3a, the waip and weft yams of the fabric, 
forming the gas supply duct 22 are shown. It can be seen that one set of yams 
(i.e. either the warp or weft yams) are co-aligned with the axis 25 and the other 
set of yams are 90° to the axis 25. 

Figure 3b shows an altemative arrangement in which the warp and weft 
yams each make an angle of approximately 45» with axis 25. 



It is thus to be understood that the yams forming the fabric that 
constitutes the gas supply duct 22 may have any orientation with reference to 
20 the axis of the gas supply duct 22. 

Whilst the gas supply duct 22 described so far is formed from a single 
element of febric which is folded and sewn by stitching 23 to form the tubular 
gas supply duct 22, gas supply ducts for use with the present invention may be 
25 formed as totally separate tubes or sleeves which are mserted into a pre- 
fabricated inflatable curtain. 

As has been described above, if the yams of the fabric are located so that 
one set of yams are co-aUgned with the axis 25 of the duct 22, the apertures 24 
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formed in the duct 22 may tear on inflation of the inflatable curtain 10. 
Alternatively, if the yams are inclined at 45** to the axis 25 of the duct 22, 
should the gas supply duct 22 not be correctly positioned, the desired 
deformation of the fabric surrounding each aperture 24 may be blocked or 
5 restricted, for example by a dividing seam between two adjacent inflatable 
regions or chambers. 

In embodiments of the present invention the fabric aroimd at least one 
and preferably all of the gas outlet apertures 24 of the gas supply 22 are 
10 provided with a reinforcement to prevent tearing or deformation of the fabric 
surroimding the aperture. 

Figure 4 illustrates an arrangement in which each aperture 24 within Hie 
gas supply duct 22 is provided with an annular reinforcing element 27 which is 
secured in position such that the central aperture of each annular element 27 is 
co-aligned with the respective aperture 24 formed in the febric constituting the 
gas supply duct 22. Each aimular'element 27 may be mounted in position, for 
example, by the use of an adhesive, but may be secured in position using other 
techniques such as sonic welding. 

Figure 5 illustrates a iuriher embodiment of the invention wherein a 
single elongate reinforcing element 28 is provided, the element 28. having 
apertures 29 formed therein to be co-aligned with the apertures 24 formed in 
the fabric constituting the gas supply duct 22. Again the elongate reinforcing 
element 28 may be secured in position by means of an adhesive or using other 
techniques such as sonic welding. The reinforcing elements shown in Figures 4 
and 5 may be of fabric or other suitable material. 
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Figure 6 Ulustrates a further embodiment of liie invention wherein each 
aperture 24 in the gas supply duct 22 is provided with stitching 30 around its 
outer periphery, the stitching constituting the reinforcement. 

In each of the arrangements shown in Figures 4, 5 and 6 each ^erture 
24 provided within the gas supply duct 22 is provided with a reinforcement 
which remforces the periphery of the aperture, thereby helping to prevent 
deformation or unwanted fraying of fabric in the region of the apertures during 
deployment of the air-bag. 



r 



CLAIMS: 
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L. ■ An air-bag, the ak-bag defining at least oiie inflataW^ 
being provided with a gas supply duct extending into the air-bag, the gas supply 
duct being formed of a flexible material and being provided with at least one 
aperture tiierein through which gas may flow into the said at least one inflatable 
region' of the. air-bag, the said at least one aperture being, provided with a 
reinforcement reinforcing the periphery of the aperture, 

2. An air-bag according to Claim 1, wherein the flexible, material 
comprises fabric of aplastic material. 

3. An air-bag according to Claim 1 or Claim 2 wherein the gas supply duct 
is of an elongate forai. 

4. - An air-bag according to any one, of tiie preceding Claims, wherein the 
gas supply duct is provided with a plurality of said apertures, each aperture 
being associated with a reinforcement 

5. An air-bag according to any one of the preceding Claims wherein the or 
each aperture is provided with a respective reinforcement. 

6. An air-bag according to any one of the. preceding Claims, wherein the or 
each the reinforcement is stitching provided in the fabric forming the gas 
supply duct. 
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7. An air-bag according to Claim 5 wherein the reinforcement for the or 
each aperture is a respective annular reinforcing element 

8. An air-bag according to Claim 4 wherein the reinforcement is a single 
5 reinforcing element defining a plurality of apertures. 

9. An air-bag according to any one of Claims 1 to 5 or 8 wherein the or 
each reinforcing element is adhered to the fabric. 

10 10. An air-bag according to any one of the Claims 1 to 5, or 8 or 9 wherein 
the or each reinforcing element is fonned of fabric. 

11. An air-bag according to any of the preceding Claims wherein the air-bag 
defines a plurality of inflatable regions or chambers. 

15 

12. An air-bag according to Claim 11 wherein the air-bag is an inflatable 
' curtain, the gas supply duct being positioned to . supply gas to each of the 

• inflatable regions or chambers. 

20 13. An air-bag substantially as herein described with reference to and as 
shown in Figuress 1 to 4 of the accompanying drawings. 

14. An air-bag substantially as herein described with reference to and as 
shown in Figure 1 to 3 and Figure 5 of the accompanying drawings. 

25 

15. An air-bag substantially as herein described with reference to and as 
shown in Figures 1 to 3 and Figure 6 of the accompanying drawings. 



r 
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1 6. Any novel feature or combination of features disclosed herein. 



ABS1KACT: 
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"IMPROVEMENTS IN OR RELATING TO AN AXR-BAG" 

An air-bag (10) is disclosed which defines at least one inflatable region (14). 
.The air-bag (10) is provided with a gas supply duct (22) which extends into the 
air-bag (10). The gas supply duct (22) is formed of febric and is provided with 
at least one outlet aperture (24) therein through which gas may flow into the 
said at least one inflatable region 14 of the air-bag (10). The outlet aperture 
(24) is provided with a reinforcement to reinforce the periphery of the aperture 
(24) in order to prevent undesirable firaying of the fabric around the periphery 
of the aperture (24), or undesirable deformation characteristics of the fabric 
around the periphery of the aperture (24), as the air-bag (10) is inflated. 
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